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A method 
(a) altering 



altering the cell fate otherwise adopted by a cell comprising: 
Notch pathway function in the cell by a method comprising 
contacting the cell in vitro with, or administering to an organism 
comp ising the cell, an agonist or antagonist of Notch pathway 
function in the cell; 

(b) concurrently with step (a), altering the function of a cell fate control 
gene oathway in the cell by a method comprising contacting the cell 
in vitro with, or administering to an organism comprising the cell, an 
agoni st or antagonist of a cell fate control gene pathway function in 
the ce 11, wherein the cell fate control gene pathway is not the Notch 
pathway; and 

(c) subjecting the cell to conditions that allow cell fate determination to 
occui . 

The method according to claim 1 comprising contacting the cell in vitro with 
an agonist o;* Notch pathway function. 

The method according to claim 2 which further comprises contacting the cell 
in vitro with an agonist of a cell fate control gene pathway function. 
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The method according to claim 2 which further comprises contacting the cell 
in vitro with an antagonist of a cell fate control gene pathway function. 



The method 



comprising 
cell fate cont 



according to claim 1 comprising administering to an organism 

cell an agonist of Notch pathway function and an agonist of a 
ol gene pathway function. 



t le 



The method accordin 
comprising the cell anag< 
of a cell fate control gene 




prising administering to an organism 
h pathway function and an antagonist 
function. 



The method according to claim 1 comprising introducing into the cell one or 
more nucleic acids encoding an agonist of Notch pathway function and an 
agonist of a cell fate control gene pathway function such that the agonists are 
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expressed by the cell. 



The method according to claim 1 comprising introducing into the cell one or 
more nucleic acids encoding an agonist of Notch pathway function and an 
antagonist of a cell fate control gene pathway function such that the agonist 
and antagonist are expressed by the cell. 

The method according to claim 1 wherein the agonist of Notch pathway 
function is a dominant-active Notch mutant. 



The method according to claim 1 wherein the agonist is purified. 

The method according to claim 5 which comprises administering to the 
organism one or more cells recombinantly expressing the agonist of Notch 
pathway function and^fettea^oni^t of the cell fate control gene pathway 
function. 




The method according; to^Tairft 6 whum comprises administering to the 
organism one or more c^Usj^eMmtoiantly expressing the agonist of Notch 
pathway function and the antagonist of the cell fate control gene pathway 
function. 



The method according to claim 1 comprising contacting the cell in vitro with 
an antagonist of Notch pathway function. 

The method) according to claim 13 which further comprises contacting the 
cell in vitro witWan agonist of a cell fate control gene pathway function. 

The method according to claim 13 which further comprises contacting the 
cell in vitro w/th an antagonist of a cell fate control gene pathway function. 

The method according to clainAlcomprising administering to an organism 
comprising the cell an antagonist ofMSfotch pathway function and an agonist 
of a cell fate control gen/ pathway function. 

The method according to claira^c^mp?ising administering to an organism 
comprising the cell an antagonist ofvsfotch^athway function and an 
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antagonist of a cell fate chmm&ne pathway function. 

18. The method according to claim 1 comprising introducing into the cell one or 
more nucleic acids encoding an antagonist of Notch pathway function and an 
agonist of a cell fate control gene pathway function such that the antagonist 
id agonist are expressed by the cell. 




The method according to claim 1 comprising introducing into the cell one or 
more nucleic aofds encoding an antagonist of Notch pathway function and an 
10 / antagonist of a/cell fate control gene pathway function such that the 

antagonists arer expressed by the cell. 

The method according to claim 1 wherein the antagonist of Notch pathway 
function is a dominant-negative Notch mutant. 




The method according to claim 1 wherein the antagonist is purified. 



22. The method according to diaim 16 which comprises administering to the 
organism one or more cells \ecombinantly expressing the antagonist of 

20 Notch pathway function apdn^e agojiist of the cell fate control gene pathway 

function. 

23. The method according to atakfiT7 whu*lj cjzlmprises administering to the 
organism one or more cel(sWecoiW expressing the antagonist of 

25 Notch pathway function ancftthe antagonist of the cell fate control gene 

pathway function. 

24. The method according to claim 1 in which the cell fate control gene encodes 
a transcription factor. 

30 

25. The method according to claim 23 in which the transcription factor is a 
homeodomain protein. 

26. The method according to claim 25 in which the homeodomain protein is a 
35 Pax protein. 

27. The method according to claim 26 in which the Pax protein is selected from 
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the group consisting of human or mouse Pax-1, Pax-2, Pax-3, Pax-4, Pax-5, 
Pax-6, Pax-7, Pax-8 or Pax-9 wADrosophila Eyeless and Twin of Eyeless. 

28. The method according to claim 25 in which the homeodomain protein is a 
5 Hox protein. 

29. The method according to claim 28 in which the Hox protein is selected from 
the group consisting of Mammalian Hox A 1-7, Hox A9-1 1 or HoxA13; Hox 
Bl-9; Hox C4-6 or Hox C8-13; Hox Dl, Hox D3-4 or Hox D8-13; and 

10 Drosophila Lab, Pb, Dfd, Scr, Antp, Ubx, Abd-A and Abd-B. 

30. The method according to claim 25 in which the homeodomain protein is 
selected from the group consisting of a DLX protein, LIM homeodomain 
protein, PBC protein, MEINOX protein, POU protein, PTX protein and 

1 5 NKX protein. 

3 1 . The method according to claim 24 in which the transcription factor is 
selected from the group consisting of a Vestigial protein, MADS domain 
protein, bHLH protein, SOX protein and T-box protein. 

20 

32. The method according to claim 1 in which the cell fate control gene encodes 
a signaling molecule. 

33. The method according to claim 32 wherein the signaling molecule is selected 
25 from the group consisting of a Hedgehog protein, a WNT protein, and a 

TGF p/BMP protein. 

34. The method according to claim 1 which further comprises expanding the cell 
by subjecting the cell to cell growth conditions to produce a population of 

30 cells - 

35. A method of treating a^iatien\ t/y provision of a cell transplant comprising 
producing cells of a /articul^t^lHatesaccording to the method of claim 34, 
and administering the cel^io tl\e patien^ 

35 

36. A method of treating madu\ar de^en^ation in a patient comprising agonizing 
Notch pathway function iVretipalpigment epithelium or retinal 
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neuroepithelium of the patient. 

37. The method according to claim 36 further comprising agonizing Pax6 
pathway function. 

38. The method according to claim 36 or 37, wherein agonizing Notch pathway 
function comprises contacting the retinal pigment epithelium or retinal 
neuroepithelium with a protein agonist of Notch pathway function. 



10 



39. The method according to claim 38 in which the protein agonist of Notch 

pathway function is selected from the group consisting of Delta and Serrate. 
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43. 



The method according to claim 36 or 37, wherein agonizing Notch pathway 
function comprises contacting the retinal pigment epithelium or retinal 
neuroepitheliumWith a nucleic acid encoding an agonist of Notch pathway 
function. 

The methtfcl accordW to claim 40 in which the nucleic acid encodes a 
dominant active mutknt of Notch, Delta or Serrate. 



The 



i^thod 
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'claim 37 wherein the patient is a human. 
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The method accomingJ^S^elaim 42, wfterein agonizing Pax6 pathway 
function compriseacontac\ing the^etinal pigment epithelium or retinal 
neuroepitheliun^wjfh a nuqgieiicid encoding human Pax6. 
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44. The method according to claim 42, wherein agonizing Pax6 pathway 
function comprises contacting the retinal pigment epithelium or retinal 
neuroepithelium with recombinant human Pax6 protein functionally coupled 
to a nuclear internalization signalX 
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45. A method for changing the cell fate of a mature cell type comprising: 

(a) antagonizing Notch pathway Wction in the cell by a method 
comprising contacting the cell vitro with, or administering to an 
organism comprising the cell, ar^ antagonist of Notch pathway 
function in the cell; 

(b) after step (a) agonizing Notch pathVay function in the cell by a 
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^method comprising contacting the cell in vitro with, or administering 
the organism comprising the cell, an agonist of Notch pathway 
Action in the cell; 

(c) concurrently with step (b), altering the function of a cell fate control 
gene pVthway in the cell by a method comprising contacting the cell 
in vitro with or administering to the organism comprising the cell, an 
agonist o\ antagonist of cell fate control gene pathway function in the 
cell; and 

(c) subjecting tfye cell to conditions that allow cell fate determination to 
occur. 

46. A kit comprising^ onAor more^at^iners (a) a molecule that alters Notch 
pathway functpn; and (b)^a molecule thab^lters a cell fate control gene 
pathway. 

47. The kit of claim 46 wh&ein me molecule of (a) is an agonist. 

48. The kit of claim 46 wherei\i theYiolecule of (a) and the molecule of (b) are 
purified. 

49. The kit of claim 47 wherein the mokcule of (a) is a dominant-active Notch 
mutant or a nucleic acid comprising a sequence encoding such a mutant, said 
sequence operably linked to a promote 

^ Jps 50. The method according to claim 1, 5, 6, 16 or 17 wherein the altering of cell 
fate is a changeiin tissue or organ type. 



51. The method according to claim 1 wherein the cell is a mammalian cell. 
30 52. The method according to claim 5 1 wherein the cell is a human cell. 

53. A method for altering the crflTa!6\otherwise adopted by a cell comprising: 

(a) altering Notch Efethwky fiction in the cell by a method comprising 
contacting the cell in wtro with administering to an organism 

35 comprising the cell an ^gonist or Antagonist of Notch pathway 

function in the cell* 

(b) subjecting the cell W xonld ititfns that allow cell fate determination to 
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occurWhile maintaining the alteration to Notch pathway function, 
until a cell of an altered cell fate is produced. 
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54. A method for producing an organ of a different type than would be otherwise 
produced by one or more cells by comprising: 

(a) altering Notch pathway function in one or more cells by a method 
comprising contacting the cells in vitro with or administering to an 
organism comprising the cells an agonist or antagonist of Notch 
pathway function in the organ; and 

(b) subjecting the ceMs to conditions that allow organ differentiation and 
cell growth to occur while maintaining the alteration to Notch 
pathway function, until a population of cells forming an organ is 
produced. 

55. The method according to clailp 53 or 54 comprising contacting the cell in 
vitro with an agonist of Notchvpathway function. 
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56. The method according to claim 153 or 54 comprising contacting the cell in 
vitro with an antagonist ofl^ote^athway function. 
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57. 



58. 



The method acconimg to claim 5: 
the cell by subjecting th^ cell toj 
population of cells. 



54 which further comprises expanding 
conditions to produce a 



A method of treating a p&fient by^rAyision of/k cell transplant comprising 
producing cells of a particular cell fate acpsraing to the method of claim 53 5 
and administering the ceik^oJhe-^artl^nt. 
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59. A method of treating a patient by provision of an organ transplant 

comprising producing an organ of a particular type according to the method 
of claim 54, and administering the organ Vo the patient. 
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60. The method according to claim 53 or 54 wherein the cell is a mammalian 
cell. 



61. The method according to claim 60 wherein me cell is a human cell. 
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62. The method accordingtto claim 54 which further comprises concurrently 
with step (a) altering tW^functibn of a cell fate control gene pathway in the 
cell by a method co^riWgj^ptaxrtmg the cell in vitro with, or 
administering to an orfeaniVm comprising the cell, an agonist or antagonist of 
a cell fate control gene path^ay^bno/iion in the cell, wherein the cell fate 
control gene pathway is not me Nmch pathway. 

63. The method according to claim 1 wherein the agonist or antagonist of Notch 
pathway function, and the agonist or antagonist of a cell fate control gene 
pathway funcjion, are purified. 

64. The method according to\p laim 1 or 53, wherein the cell fate produced by 
said method is apoptosis. 

65. The method according to claim 63 wherein the cell is a human cell. 

66. The method according to claim 64 wherein the cell is a cancer cell. 

67. A method for screeniri^ for agonists or antagonists of Notch pathway 
function, comprising* 

(a) altering a ie&l fat& control gene pathway function in a cell; 

(b) contacting the cellWith^ > recoTHbinantly expressing within the cell 
one or hoove rest ag^n§ts-oi^antagonists of Notch pathway function 
while subjectiWfne)pell to commons th at allow cell fate 
determination tc 

(c) examining the cell foi\an alteration in cell fate as compared to cells 
not contacted with or expressing the test agonists or antagonists. 

68. A method for screenirjg^F^gonists or antagonists of a cell fate control gene 
pathway flmction/^ompriBina: 

(a) altering/Notch pd^l^^^u^tion in a cell; 

(b) contacting the ceH^ith or recopbinantly expressing within the cell 
one or moreltest agonists or antagonists of cell fate control gene 
pathway funperoirwhl^ subjecting the cell to conditions that allow 
cell fate defemrination to oefuir; and 

(c) examining thVeeH-fcnan alteration in cell fate as compared to cells 
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not contacted with orexpre§sing the test agonists or antagonists. 



The method according toSclaim 1 or 53, wherein the cell fate that would have 
been otherwise adopted by\said cell is apoptosis. 
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